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TECHNICAL DETAILS
A. Analytical Svstem Utvzrading
Gas Chromatography (GC)
Various alkane and alkene gas standards were tested in the laboratory using a 25m Poraplot Q column at 1500C. This is the same column and oven temperature that was used for analysis of the hydrocarbon and alcohol products in the run with Cs-promoted "zinc chromite" catalyst that was made last quarter. The results showed that three important product pairs: propane/propylene; l-butene/2-methyll-propene, and; l-pentene/3-methyl-l-butene were not separated satisfactorily.
The length of the Poraplot Q column was doubled, to 50 m, by adding an identical 25m column in series with the first, At 1500C oven temperature, the resolutions of propane/propylene and l-pentene/3-methylene-butene were improved, but there was again no separation of l-butene/2-methyl-l-propene.
Another series of experiments was then run with the 25m Poraplot Q column.
The focus of these experiments was on temperature programming, Unfortunately, all of the temperature programs that were tested proved unsuccessful in separating l-butene and 2-methyl-l-propene. Standard #9 was analyzed both directly from the standard cylinder and after transfer to a stainless steel bomb. DME was not identified by the library search.
Off-Line Gas
However, it had consistent residence times and its molecular weight was correctly identified. For both the cylinder and the bomb, DME, ethanol and isobutanol were detected, although in different relative amounts. Due to lower pressure, the MS peak areas were smaller for the bomb. Adsorption appears to occur in the bomb.
However, it is not pronounced enough to prevent the detection of alcohols with concentrations near or above 500 ppm. The bomb was capable of holding pressure for several hours.
These results show that GC/MS analysis of "spot" samples could be a useful supplement to on-line GC analysis. However, the utility of off-line GC/MS analysis would be limited to qualitative determination of the medium-to-heavier compounds that are present in the product stream at concentrations of several hundred ppm and higher.
System Redesign
In view of the failure of the existing on-line GC, even in conduction with offline GC/MS analysis, to separate and quantify several important product pairs, it appears likely that the analytical system will have to be redesigned before another run can be attempted with Cs-promoted "zinc chromite" catalyst. Therefore, as a first step, a comprehensive search for an improved GC column was initiated. All known GC column vendors were contacted and provided with specifications on the compounds present, and their expected concentrations, in the product stream.
Second, the design of a system to condense the alcohols, and some of the higherboiling hydrocarbons, out of the effluent stream was begun. The condensed liquid would be analyzed off-line, using either GC or GC /MS. Eliminating the alcohols from the vapor stream should facilitate on-line GC analysis of the light olefins and paraffins.
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